University of North Dakota

UND Scholarly Commons
Occupational Therapy Capstones

Department of Occupational Therapy

2022

Tiny Humans, Huge Environments: All The Sense’S Coming Into
Play
Jessica L. Blackman

Follow this and additional works at: https://commons.und.edu/ot-grad
Part of the Occupational Therapy Commons

Recommended Citation
Blackman, Jessica L., "Tiny Humans, Huge Environments: All The Sense’S Coming Into Play" (2022).
Occupational Therapy Capstones. 496.
https://commons.und.edu/ot-grad/496

This Scholarly Project is brought to you for free and open access by the Department of Occupational Therapy at
UND Scholarly Commons. It has been accepted for inclusion in Occupational Therapy Capstones by an authorized
administrator of UND Scholarly Commons. For more information, please contact und.commons@library.und.edu.

TINY HUMANS, HUGE ENVIRONMENTS: ALL THE SENSE’S COMING INTO PLAY

by

Jessica L. Blackman

Occupational Therapy Doctorate, University of North Dakota, 2022
Advisor: Dr. Kelly Dornbier, OTD, OTR/L

A Scholarly Project
Submitted to the Graduate Faculty
of the
University of North Dakota
in partial fulfillment of the requirements

for the degree of
Occupational Therapy Doctorate

Grand Forks, North Dakota

May
2022

APPROVAL PAGE
This scholarly project, submitted by Jessica L. Blackman in partial fulfillment of the requirement
for the Degree of Occupational Therapy Doctorate from the University of North Dakota, has
been read by the Faculty Advisor under whom the work has been done and is hereby approved.

_____________________________
Dr. Kelly Dornbier, OTD; OTR/L - Faculty Advisor
_____________________________
Date

ii

PERMISSION
Title: Tiny Humans, Huge Environments: All the Sense’s Coming Into Play.
Department: Occupational Therapy
Degree: Occupational Therapy Doctorate
In presenting this Scholarly Project in partial fulfillment of the requirements for a
graduate degree from the University of North Dakota, I agree that the library if this University
shall make it freely available for inspection. I further agree that permission for extensive copying
for scholarly purposes may be granted by the professor who supervised my project or, in her
absence, by the Chairperson of the department or the Dean of the School of Graduate Studies. It
is understood that any copying or publication or other use of this Scholarly Project or part thereof
for financial gain shall not be allowed without my written permission. It is also understood that
due recognition shall be given to me and the University of North Dakota in any scholarly use
which may be made of any material in my scholarly project. Full product Tiny Humans, Huge
Environments: All the Sense’s Coming Into Play available upon request.

______________________________
Student
_______________________________
Date

iii

TABLE OF CONTENTS
Acknowledgements ……….………………………………………………………………………v
Abstract ……….…………………………………………………………………………………vi

Chapter I: Introduction ……………………………………………………………………………1
Chapter II: Literature Review …………………………………………………………………….5
Chapter III: Methodology ……………………………………………………………………….23
Chapter IV: Product & Results .....................................................................................................27
Chapter V: Summary ....................................................................................................................30

References .....................................................................................................................................33
Appendix A ...................................................................................................................................37
Appendix B ……………………………………………………………………………………...39
Appendix C ……………………………………………………………………………………...42

iv

Acknowledgements
Jessica Blackman, OTD/S, would like to formally express my gratitude for Dr. Kelly
Dornbier for her advice and guidance through the process of making this project possible, Dr.
Nicole Harris in helping secure a Doctoral Experiential Placement (DEP) site so that this project
could help benefit a Neonatal Intensive Care Unit (NICU), and Dr. Bobbi Carlson for steering
me in the right direction when this madness began. I would like to thank my sister Kendra
Barney for designing the illustrations for each of the chapters. I would also like to thank my
family and friends who pushed me to overcome the trials and tribulations that needed to be
conquered to be where I am today.

v

Abstract
Introduction
The neonatal intensive care unit (NICU) is a busy overwhelming environment that differs from
the womb. In the womb, an infant is protected from noises and bright lights, tasting and smelling
the mother's diet, feeling movement and pushing against the mother as they grow (Altimier &
Phillips, 2016). It is ideal for a premature infant's neurodevelopment to have the NICU
environment mimic the womb. Two models were selected to help guide the product
development, one occupation-based model and one NICU-based model.
Methodology
The Person, Environment, Occupation (PEO) model Law et al. (1996) was selected to be used as
it takes three concepts into consideration when developing a product. The Neonatal Integrative
Developmental Care (NIDC) model was selected as it is a NICU-based model that takes aspects
of the SENSE program and PEO model into consideration within the model’s seven core
measures.
Results
Tiny humans, huge environments: All the sense's coming into play is an evidence-based resource
that was created for facilities that are beginning program planning for new construction or
remodeling. It provides information to take into consideration in order to have an environment
conducive to providing positive sensory experiences for the infant. The PEO model and the
NIDC model were used to create the product which contains six chapters outlining different
information that should be taken into consideration within the NICU. Two appendixes located at
the back of the product contain an care team and parent satisfaction survey that can be
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administered after construction is completed and the SENSE program is implemented, to ensure
the employees and families are satisfied with the environment.
Significance
The information provided by this product will support NICUs by providing recommendations to
take into consideration when program planning for new construction or remodeling takes place
to ensure preterm infant’s receive sensory stimulation that closely resembles stimulation they
receive in the womb.
Conclusion.
With the NICU environment being busy and overwhelming, the environment is a very
critical factor that needs to be taken into consideration when trying to assimilate the NICU
environment to the womb. The parents, multidisciplinary team, and infants have different
occupations that they all will participate in to ensure the infants receive appropriate neurological,
physical, and emotional exposure.

Suggested Citation:
Blackman, J. L. (2022). Tiny humans, huge environments: All the sense’s coming into play.
Department of Occupational Therapy, University of North Dakota School of
Medicine and Health Sciences, 1301 N. Columbia Rd, Grand Forks, ND 582032898.
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Chapter I
Introduction
The purpose of the product, Tiny Humans, Huge Environments: All the Sense’s Coming
Into Play, was developed to provide evidence-based resource to healthcare professionals,
parents, and family members on the benefits of ensuring the Neonatal Intensive Care Unit
(NICU) environment is adequate for neurological, physical and emotional development. If the
environment is overstimulating, it could cause delays in development, difficulties with feeding,
coping, and other unneeded stressors to the infant and the parents/caregivers (Pineda, Raney, &
Smith, 2019).
The current area of focus for this product is a Supporting and Enhancing NICU Sensory
Experiences (SENSE) based environmental recommendation packet for a NICU to utilize when a
facility implements the SENSE program already, and is in the program planning phase of
beginning new construction or remodeling in the unit. Depending on the infant’s age at the time
of discharge, these recommendations can also be implemented into the infant’s natural home
environment to ensure carryover and continued progress towards development. The only
environment the infant knows is the NICU, so making sure to adapt the natural environment to
align with what they are accustomed to will ensure the infant’s transition home is less traumatic
for the infant and caregivers.
The occupation-based model that guided the creation of this project is the Person,
Environment, Occupation (PEO) Model (Law et al., 1996). The Neonatal Integrative
Developmental Care (NIDC) Model also guided product development. The PEO model was
selected to be used because it takes the three most important concepts of person, environment,
and occupation into consideration when developing a product that is geared toward making
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environmental recommendations. Also taking into consideration the person factor of the infant,
their parents, and the staff allowed the author to be able to better understand when
recommendations need to be made so the infant, parents and multidisciplinary staff can
participate in the required occupations. The NIDC model was also selected because it is a model
that is used within the NICU and takes into consideration many aspects of the SENSE program
within the model’s seven core measures.
To ensure the product was evidence-based, a thorough literature review was conducted
and is present in Chapter II. The literature review examined research that is currently available
based on the topics of a NICU environment, natural environment, Supporting and Enhancing
NICU Sensory Experiences (SENSE), PEO Model, and the NIDC Model. The need for
environmental recommendations was validated by the available research discussed in Chapter II.
Observations, informal interviews, a questionnaire for the multidisciplinary team, and weekly
audits of SENSE implementation took place in the NICU to see where gaps in implementation
are, why different sensory interventions are not being implemented, and what modifications can
be made to ensure follow-through with the SENSE program.
There are many key terms and concepts that will be discussed throughout many of the
chapters. The first three terms align with the PEO Model: Person is described by Law et al.
(1996) as “a unique being who assumes a variety of roles simultaneously” (Law et al., 1996, p.
15). The next component is the environment which is described as physical, social, cultural,
economic, institutional and political aspects of a person’s everyday life (Law et al., 1996).
Occupation is the third component as is described as a “group of self-directed, functional tasks
and activities in which a person engages in over the lifespan” (Law et al., 1996, p. 16). The
Neonatal Integrative Developmental Care (NIDC) Model is described as a family-centered
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developmental care model for premature infants (Altimier & Phillips, 2016). The Neonatal
Intensive Care Unit (NICU) is a high-tech environment where the babies' lives are dependent on
the medical interventions provided by healthcare professionals (Bigsby, 2020). The Newborn
Individualized Developmental Care and Assessment Program (NIDCAP) is a family-centered,
evidence-based approach to providing developmental care for newborn and infant intensive care
units (Smith, Buehler, & Als 2019). The Supporting and Enhancing NICU Sensory Experience
(SENSE) aims to improve early sensory experiences of the infant which is implemented by the
healthcare professionals and the parents. Materials that are presented with the SENSE program
consist of parent education materials, cards that have tailored doses of sensory exposure for each
postmenstrual age (PMA) beginning at 23 weeks and increases every week until term at 40 +
weeks PMA (Pineda et al., 2019).
The author’s process of developing this scholarly project is outlined in the Methodology
section, Chapter III. The product, Tiny Humans, Huge Environments: All the Sense’s Coming
Into Play, is detailed in Chapter IV, and the product itself is available upon request. The product
consists of five main chapters that include information about touch, hearing, smell, sight, and
movement. The information will be supported by the SENSE program and NIDCAP and
promote a NICU environment that will allow for proper development of the infant. The product
contains six different chapters the first one providing general information about and infants sense
development and general information to consider depending on if a single-family room or openbay is being utilized. The next five chapters are in order in relation to the five categories that the
SENSE program utilizes. Within the five chapters the occupation-based model is used to outline
different information that should be taken into consideration when program planning for new
construction or remodeling is being performed. Within the five chapters the product suggests
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different care tasks that can be provided within a NICU environment to ensure the infant’s
exposure to different sensory stimulation is taken into consideration. Appendix A located at the
back of the product contains an staff satisfaction survey that the facility can use as a tool
intended to be used after construction is completed and the SENSE program is being
implemented within the new unit. Appendix B at the back of the product is a parent/family
member satisfaction survey that can be given to parents or family members upon discharge to see
what changes need to be made to the environmental recommendation packet to ensure the family
is satisfied with the environment in which they have been living in and providing care to their
infant. The last chapter, Chapter V, provides a summary of the scholarly project, occupational
therapy implications, strengths of the product, limitations that have been identified, and future
recommendations.
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Chapter II
Literature Review
Introduction
Approximately 500,000 babies each year are born prematurely at less than 37 weeks
gestational age (GA) or low birth weight (less than 2500 grams), and as many as 10 to
15% of these babies require treatment in the neonatal intensive care unit (NICU)
(Altimier & Phillips, 2016, p. 230).
The Neonatal Intensive Care Unit (NICU) is a hectic environment with many machines
being used, which causes many sounds that can be heard within the environment. Along with the
sounds, there are bright lights, different smells, and numerous tubes that might be used along
with invasive procedures that the infant experiences. When a baby is intrauterine, they are in a
snug, intimate environment that is warm and dark and protected from noises outside the womb
by amniotic fluid. The infant participates in rhythmical movement provided by the mother’s
heartbeat, sleep patterns, and everyday routines (Altimier & Phillips, 2016).
When an infant is born prematurely, their central nervous system isn’t fully developed
which makes it difficult for them to adjust to the overwhelming environment of the NICU
(Barbosa, 2013). The infant should still be in the womb participating in their last stages of
development, nonetheless they are born early into an environment full of bright lights, constant
noises, changes in temperature, painful procedures, and equipment that is constantly touching
them (Barbosa, 2013).
Many professionals provide care to infants within the NICU environment and ensure the
entire team knows the appropriate sensory exposure that an infant should receive based on their
PMA. The multidisciplinary team consists of the infant, parents or family members, and multiple
healthcare professionals. The healthcare professionals can be comprised of medical professionals
(physician, nurse, and nurse practitioner), developmental professionals (occupational therapist,
5

physical therapist, speech language pathologist, respiratory therapist, social worker, and lactation
consultant), and support team professionals (unit clerk, housekeeping, maintenance, radiology
technologist) (Vergara & Bigsby, 2004; Barbosa, 2013). The teams can be comprised of multiple
different healthcare professionals depending on institutional factors such as financial constraints,
cultures, and values, which all influence the way the NICU runs. Based on the unique need
within the NICU environment the Neonatal Integrative Developmental Care (NIDC) Model and
Person, Environment, Occupation (PEO) Model were used to guide the development of the
product.
The Neonatal Integrative Developmental Care Model
The Neonatal Integrative Developmental Care (NIDC) Model provides seven core
neuroprotective family-centered developmental care measures for healthcare professionals to
utilize when an infant is in the NICU (Altimier & Phillips, 2016). This model is designed to
represent a lotus flower with the infant at the center of the flower and the seven core measures of
“1) healing environment, 2) partnering with families, 3) positioning & handling, 4) safeguarding
sleep, 5) minimizing stress and pain, 6) protecting skin, and 7) optimizing nutrition” (Altimier &
Phillips, 2016, p. 230) as the petals of the flower. In addition to the seven core measures, the
model also provides a neuroprotective approach for the staff providing care in the NICU.
Ensuring that the mental health of NICU staff is protected is beneficial for the staff’s wellbeing
and will also guarantee the level of work that is being provided is of the highest quality and
integrity (Altimier & Phillips, 2016).
The first core measure is a healing environment which has multiple components that
encompass the core measure that involve more than just the actual space of the NICU. The
sensory environment, which is comprised of the temperature, proprioception, smell, taste, sound,
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lights, and touch, are components that are considered when making sure a healing environment is
provided in the NICU (Altimier & Phillips, 2016). In addition to the sensory environment, the
families of the infants and staff are also an important consideration when making
recommendations in a NICU setting.
Infants can be admitted into the NICU for multiple reasons, with varying lengths of stays,
different procedures that might have to be performed, and multiple healthcare professions
contributing to care. The NICU is a very important area of a hospital that has specialized medical
staff who are able to provide the needed care and support to the preterm infants and their
families. The NICU environment can be very intimidating to parents who weren’t expecting to
have a preterm infant. Having a preterm infant in the NICU can be very traumatic for both the
infant and the parents which can have long lasting effects on everyone. The parents experience
their preterm infant being in an environment that has varying types of equipment and multiple
tests that are ran on the infant. When an infant is born prematurely, their parents are also
considered to be “premature” because they are going to be experiencing different milestones
with their preterm infant than what they anticipated with a term infant (Altimier & Phillips,
2016). Partnering with families will help them feel more comfortable in their new role as a
parent of a premature infant, understand the NICU environment and equipment, and bond with
their infant even with wires and cables attached (Altimier & Phillips, 2016). Because of the
nature of spending time in the NICU and the trauma that many parents experience due to their
child’s fragile medical state, trauma informed care should be implemented into the care provided
to the infant and families. According to the Substance Abuse and Mental Health Services
Administration (SAMHSA, 2014) trauma-informed care is described as understanding and
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responding to the impacts of trauma on a person’s life, emphasizing physical, psychological, and
emotional safety.
Another core measure is positioning and handling, which is an area that NICU staff needs
to participate in and be able to educate the parents about so that all interactions with the infant
are similar to the positioning and movement they experienced in the womb. An infant born
prematurely has not finished developing, so the NICU staff need to emulate the positions the
infant would be in inside the womb and movements they would be making to make sure their
development continues to progress (Altimier & Phillips, 2016). Appropriately positioning an
infant that is born prematurely will provide security, reduce the energy that is expended by the
infant, and decrease stress they might be experiencing (Altimier & Phillips, 2016). When
handling a premature infant, movements need to be performed with the baby’s extremities flexed
and contained, making sure they are slow modulated movements (Altimier & Phillips, 2016).
The next core measure is safeguarding sleep which has multiple contributing factors to
the infant’s neurodevelopment that NICU healthcare professionals need to be aware of to educate
the parents to ensure follow-through when their interactions occur. Energy is restored when an
infant can participate in quiet sleep (QS), and bodily homeostasis is maintained (Altimier &
Phillips, 2016). Active sleep (AS) is critical for processing sensory input that the infant
experiences, encoding memory, and learning new information (Altimier & Phillips, 2016).
Around twenty-eight weeks gestation, the infant begins to experience rapid eye movement
(REM) and non-rapid eye movement (NREM) sleep cycles. Both cycles are essential for
neurosensory development, brain plasticity preservation, learning, and memory (Altimier &
Phillips, 2016). Brain plasticity is the brain’s ability to alter its functions and structures based on
changes that are taking place in the environment (Altimier & Phillips, 2016). Proper positioning
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of the infant and the type of room the infant is admitted into whether it is an open bay room or
private room plays an essential role in safeguarding a preterm infant’s sleep. The type of room
will be dependent on the amount of noise and light the infant is exposed to which in turn could
cause interruptions in their sleep patterns. Ensuring that an infant is positioned in similar
positions as they were in the womb will also help aid in an infant's sleep patterns (Altimier &
Phillips, 2016).
From the first breaths of life, a pre-term infant is born into a stressful environment with
bright lights, noxious sounds, endless amounts of painful procedures, non-nurturing handling,
and separation from the mother, all of which cause undue stress on the infant (Altimier &
Phillips, 2016). Making sure the infant stays as regulated as possible will minimize the stress and
pain that the infant experiences (Altimier & Phillips, 2016). If an infant is always in a heightened
state of arousal, there is risk of many short and long-term effects on the infant’s brain,
development, and overall wellbeing.
A person’s skin serves multiple purposes, and just like everything else that is
underdeveloped for a premature infant, so is their skin. Some of the functions of the skin include
fluid and electrolyte balance, barriers from absorbing bacteria and toxins, the sensation of touch,
pressure, and pain (Altimier & Phillips, 2016). All functions of the skin could potentially impact
the neurodevelopment of the infant. The preterm infant skin barrier is underdeveloped, which
can cause the risk of losing water, thermal instability, increased permeability, electrolyte
imbalance, more skin damage than they already have, and infection (Altimier & Phillips, 2016).
Strategies for protecting the skin of a preterm infant should be outlined for the NICU staff based
on the age of the baby, which should include signs and symptoms to look for on the skin, how to
properly bath the infant, and use of adhesives (Altimier & Phillips, 2016).
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The last core measure is optimizing nutrition which is crucial for a fragile infant to ensure
the appropriate number of calories are being consumed for adequate weight gain and overall
brain development (Altimier & Phillips, 2016). The optimal delivery method for an infant to
receive good nutrition would be by breastfeeding. Breastfeeding sometimes isn’t feasible for one
reason or another, and in that instance, donor milk would be strongly recommended (Altimier &
Phillips, 2016). Even if a baby can breastfeed, they will likely be fed with a bottle and could also
receive feedings through a nasogastric (NG) tube (Altimier & Phillips, 2016). Oral feedings are a
very problematic occupation for preterm infants because the brain is only 53% developed at 34weeks’ gestation when oral feedings begin (Altimier & Phillips, 2016). With the brain not fully
developed the infant is going to have a difficult time being able to perform a suck, swallow,
breath pattern needed to accomplish feeding. Prolonged hospital stays for a preterm infant may
be due to a variety of factors one of which includes feeding difficulties (Altimier & Phillips,
2016).
Multiple factors must be considered when it comes to the growth and development of a
premature infant. The seven core measures described above are all points to consider when
ensuring the infant and their parents can safely and efficiently participate in different occupations
within the NICU environment. Once an infant is discharged home, it would benefit the parents to
consider the seven core measures in their natural environment.
Person, Environment, Occupation Model
Encompassed within the seven core measures of the NIDC Model are components of the
Person, Environment, Occupation (PEO) Model (Law et al., 1996). This model looks at the
transactional relationship between the person, environment, and occupation (Law et al., 1996).
Occupational performance results from the dynamic relationship between the person,
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occupations that they participate in, and the environment in which they perform these
occupations (Law et al., 1996).
The person is described as a being who simultaneously participates in different roles and
can engage in various activities and occupations that are meaningful or desired (Law et al.,
1996). A person’s roles change over time, and the skill set brought with them changes as life
experiences increase (Law et al., 1996). The person factor can be a combination of the physical
self, cognitive and affective self, and spiritual self (Law et al., 1996). Within the PEO model the
occupational performance of a person is influenced by a variety of different traits including their
personality, perceived worth, self-concept, and cultural context (Law et al., 1996). Competencies
are a person’s ability to perform motor skills and use cognitive and sensory skills to navigate
through the roles, activities, and occupations they desire (Law et al., 1996). The person
component in the NICU is the infant born preterm and their families that now must experience
life with a newborn living in a very stressful environment.
The environment in this model is described as the total sum of what surrounds a person
which could include physical, social, cultural, institutional, or virtual components that extend
beyond the person themselves into their home, neighborhood, and community (Law et al., 1996).
The environmental aspects mentioned above all impact the individual infant and their families.
The environment of the NICU is the first environment that the infant knows which can be the
most critical environment to their overall growth and development. Once an infant is discharged
home, their natural environment needs to be considered for continued support. If the infant is
discharged home and the family must go back to work, additional environments such as their
daycare facility must also be considered.
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The occupation component of the PEO model can be broken down into three different
situations, which include occupation, tasks, and activities. Occupations are performed over a
lifespan and can consist of functional tasks and activities that bring enjoyment to a person (Law
et al., 1996). An infant in the NICU participates in primarily self-care occupations that consist of
feeding, toileting, bathing, sleeping and dressing. Their bodies are still developing and rely
heavily on proper care being provided to them to continue to enjoy other things in life. The
parents have multiple occupations they might need to participate in while they have an infant in
the NICU. One occupation the parents participate in is child rearing. Child rearing is “care being
provided that will support the infant’s developmental and physiological needs” (American
Occupational Therapy Association [AOTA], 2020, p. 31). Activities or tasks they can participate
in that would benefit the infant include skin to skin holding, assisting the nursing staff in
performing self-care tasks with the infant, and understanding the equipment and procedures that
are performed on their child. A parent’s social and emotional health also needs to be taken into
consideration as their infant child is in a very stressful and overwhelming environment which can
be very difficult for parents emotionally (AOTA, 2020)
The occupation of parenting an infant in the NICU has multiple considerations that align
with the PEO model that need to be taken into consideration. The temporal aspect is described as
habits, patterns, and routines that vary in time taking place over days, weeks, or even longer
(Law et al., 1996). The infant is influenced by the occupational routines of the nursing staff and
the environment of the NICU; until they are discharged home. Once home the infants are
influenced by their parents’ occupational practices, and their natural environment. As the infant
gets older and becomes less dependent on their parents their occupational routines change and
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they develop their own habits and patterns in life. The child’s occupations will be influenced by
the early intervention and care they received while they were in the NICU.
The interactions between the three domains of person, environment, and occupation are
called occupational performance (Law et al., 1996). The three domains are interdependent, and if
one domain changes, the other domains are impacted by the change, which ultimately changes
occupational performance (Law et al., 1996). Occupational performance is influenced by the
transactions between the person-environment, person-occupation, and environment-occupation.
Within these transactions, occupational performance can shift one way or another, which is
measured as a “good-fit” or a “bad-fit” depending on the shift that is made (Law et al., 1996).
Person
Within the NICU the infant is the first person who is considered when understanding and
adapting to a busy environment. The infant has experienced a traumatic event of being born
prematurely and now must experience a life living in a NICU. The infant will have to grow and
develop with multiple external factors to consider. Parents are also considered within the person
domain of the model. They are on a different journey than that of a parent who carries their child
until full term, part of this journey is learning about caring for their child in the NICU and
understanding everything about the NICU. The parent will need to become familiar with a very
traumatic environment where their infant will stay for week or even months, depending on how
medically fragile the infant is. Along with the infant and parents the medical professionals are
also considered within the person domain of the PEO model (Law et al., 1996).
Multiple studies have addressed the person component of the PEO model Law et al.
(1996) which could be the infant, the parents, or the medical staff who are providing care to the
infant. The American Occupational Therapy Association (AOTA, 2018) practice guidelines
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identify different roles an occupational therapist can participate in when providing therapy in a
NICU. Within this setting an occupational therapist needs to be aware of the infant’s needs and
consider the caregiver’s concerns, cultural beliefs, and priorities to ensure the caregiver and
infant are provided care that will help them grow and develop in order to be discharged home
(AOTA, 2018). Ensuring the infant’s neurodevelopmental needs are met, along with a calm,
quiet environment, and providing the parents support where it is needed are all areas an
occupational therapist can contribute to the infant's success (AOTA, 2018). It is important for the
multidisciplinary team to understand the roles an occupational therapist can play in the NICU,
being knowledgeable of the support they can provide to the infant and their parents with more
than just the occupation of feeding. Caretto, Topolshi, Linkour, Lowman, and Murphy (2000)
outlined the roles an occupational therapist can perform when educating parents about feeding
their infant in the NICU. Understanding the barriers that the staff and parents face when allowing
the infant to participate in different occupations will make it easier to suggest adaptations.
Pineda et al. (2019) developed the SENSE program, which is a multi-step program that
allows parents to have maximum engagement with their infant by providing positive sensory
exposure throughout their stay in the NICU. The parents are encouraged to participate in
providing sensory exposure to their infant with education and support provided so that they feel
comfortable participating in caring for their infant. Weekly plans with specific amounts of
stimulation are created for the infant based on their GA and delivered through the participation
of the SENSE program (Pineda et al., 2019). The plan may need to be adapted by the staff or
parents if the infant does not tolerate the exposure being presented (Pineda et al., 2019).
Education is also provided to the parents about the different cues to watch for from the infant so
they can recognize that their infants have had too much sensory exposure.
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Another area that examined the person component of PEO Law et al. (1996) is by Pineda,
Wallendorf, and Smith (2020) utilizing standard of care to deliver tactile and olfactory
interventions that the parents and the health care team feel the infant might enjoy. The group of
infants that received SENSE interventions received varying levels of tactile, auditory, olfactory,
kinesthetic/vestibular, and visual exposure based on the infant’s age, medical status, and cues
they provided to the caregiver (Pineda, Wallendorf, & Smith, 2020). The infant’s
neurobehavioral outcomes, maternal mental health, and maternal confidence before discharge
from the NICU were assessed and showed an increase in maternal confidence and the infant’s
neurobehavioral outcomes after receiving SENSE interventions (Pineda et al., 2020).
Graven (2000) presented the following recommendations for a fetus, newborn, or preterm
infant exposed to auditory stimulation before and during a NICU stay:
“1) women should avoid prolonged exposure to low-frequency sound levels above 65 dB
during pregnancy, 2) earphones or other audio devices should not be placed directly on
the woman’s abdomen, 3) Normal fetal auditory development was noted with sufficient
benefits from the mother’s voice being provided during normal daily activities, along
with the mother’s body producing normal sounds and those present in the mother’s
surroundings, 4) regular noise assessments should be performed in a NICU, 5) sound
limit recommendations were made for the nursery, 6) noise control and abatement
program should be developed to maintained permissible noise criteria within the NICU,
7) ample opportunities for the infant to hear the parents voice should be provided, 8) no
headphones or other devices should be used on the infant’s ears at any time, and 9) little
evidence was found that supports the use of recorded music or speech in a NICU
environment (Graven, 2000, p. S88).”
These recommendations are suitable for protecting the infant’s sleep, maintaining stable vital
signs, increasing speech intelligibility, and reducing potential adverse effects on auditory
development (Graven, 2000).
Parent involvement is a very important aspect of the person component of the PEO model
(Law et al., 1996). Lester et al. (2014) measured maternal involvement by maternal presence,
breast/bottle feeding, kangaroo care, maternal care, including bathing and changing. Lester et al.
15

(2014) measured developmental support by the number of occupational therapy sessions that an
occupational therapist and nurse collaborated on developing and implementing the infant’s care
plan. At discharge, infants in a single-family room (SFR) NICU had higher weights, had more
significant weight gains throughout their stay, required fewer medical procedures, received full
enteral feedings at a lower GA (Lester et al., 2014). They also showed less sepsis, hypertonicity,
lethargy, physiologic stress, and pain (Lester et al., 2014). The study concluded that parent
involvement is much easier in an SFR but increases staff workload, reduces staff visibility to
infants, and reduces staff communication (Lester et al., 2014).
Environment/Contexts
The NICU environment can be very busy, stressful, and traumatizing to the infant,
parents, or medical professionals that are providing care. The American Occupational Therapy
Association (2018) recommends various environmental adaptations that can be made within the
NICU to support the infant and the parent when participating in daily occupations. Context and
environment are two key components when occupational therapists are practicing in a NICU that
need to be considered (American Occupational Therapy Association, 2018).
There is controversy regarding the benefits of a single-family room compared to openbay NICUs. Pineda and Durant et al. (2017) took a deeper look into the auditory exposure that
infants experience within the two different room types. Their findings indicated that infants
assigned to a single-family rooms had less auditory exposure than the infants within the openbay ward (Pineda & Durant et al., 2017). There were similarities with open-bay and the singlefamily room showed minimal exposure to meaningful language. Total language exposure also
didn’t differ within the two different room types. Infants with parents involved in care
experienced more exposure to language when being held. Infants who were more medically
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complex received more noise exposure from different medical equipment utilized. Lester et al.
(2014) found that increased maternal involvement and developmental support in an single-family
room improved the infant’s neurobehavioral and medical outcomes. The closer the infant gets to
their discharge date, auditory exposure to different machines decreases, and exposure to
language increases (Pineda & Durant et al., 2017). Understanding an infant’s auditory exposure
within the NICU allows for environmental modifications to be made that will help reduce the
level of sounds an infant is exposed to (Pineda & Durant et al., 2017). This will ultimately
increase positive auditory exposure and educate the staff and parent’s on using language with the
infant that is not procedural (Pineda & Durant et al., 2017).
Laudert et al. (2007) explored physical environmental improvements that could be
implemented within a NICU to optimize the infant’s neurodevelopmental outcomes. Five
hospitals sponsored by the Vermont Oxford Neonatal Quality Improvement Collaborative 2005
formed an experimental group that looked at the physical environments of NICUs (Laudert et al.,
2007). Each hospital took turns in spearheading the development and implementation of different
sensory-specific practices (tactile, chemosensory, auditory, and visual), with the fifth NICU
focusing on strategies to implement to help the neonate preserve sleep (Laudert et al., 2007).
Challenges NICU’s faced during the implementation of these practices varied based on the
different sensory-specific practices that were being implemented. Utilizing a collaborative
approach to quality improvement was identified as valuable and ideal for identifying physical
environmental modifications in a NICU that should be made to improve an infant’s
neurodevelopmental outcomes (Laudert et al., 2007).
Lasky and Williams (2009) researched the impact of light and noise that infants with low
birth weights experienced while in the NICU. They also looked at different factors that influence
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exposure to other lights and noise and determined if the level of exposure was in line with the
American Academy of Pediatrics recommendations (Lasky & Williams, 2009). The infant’s bed
type and respiratory support was examined, and it was noted noise level increases contributed to
these age related changes throughout the infants NICU stay (Lasky & Williams, 2009).
Equipment that was older or new impacted the noise level that the infants experienced. Light
levels were higher in open beds such as a crib compared to isolette’s, because a majority of the
time the isolette’s are covered to prevent direct light exposure (Lasky & Williams, 2009). Both
bed types and respiratory support are responsible for differences in noise and light levels that
infants with extremely low birth weight experienced during their NICU stay (Lasky & Williams,
2009).
Shahheidari and Homer (2012) found that physical aspects such as noise control,
infection control, and privacy of the NICU environment directly correlate with the well-being of
the infant, the caregiving process, and the comfort of the family members. They also determined
that a single-family room is more controllable and improves health progression as compared to
an open-bay unit (Shahheidari & Homer, 2012). The environmental design of a NICU is essential
for the health and well-being of the infant. It should include considerations in noise control,
infection control, and privacy provided (Shahheidari & Homer, 2012). Neurosensory and social
environments of a NICU affect medically fragile infants and there is evidence that supports
transitioning from a medical model treatment to family-centered developmental care approaches
to increase infant outcomes and the overall mental health of the parents (Erdei, Inder, Dodrill, &
Woodward 2019).
Occupation/Task
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The last component of the PEO model Law et al. (1996) is occupations or tasks that the
person participates in. Griffiths, Spence, Loughran-Fowlds, and Westrup (2019) performed a
systematic review that provided substantial evidence that supports neuroprotective
developmentally supportive care (NDSC) implementation into the NICU. The suggested
recommendations include neurodevelopmental outcomes, parent/infant separation, sensory
environment, sleep, feeding, skin-to-skin, pain, stress, positioning, caregiving, education, and
formal training (Griffiths, Spence, Loughran-Fowlds, & Westrup 2019). Furthermore Pineda and
Guth et al. (2017) reviewed published articles within the last 20 years regarding sensory-based
interventions that are being implemented within NICU environments. Evidence was found
supporting kangaroo care, music being played, and exposure to the infant’s language (Pineda &
Guth et al., 2017). There was also evidence to support multimodal (multiple senses being
exposed at one time) sensory interventions, all of which were implemented to very preterm
infants in the NICU environment, which increased the infant’s development and decreased the
parent’s stress of having a neonate (Pineda & Guth et al., 2017). Pineda et al. (2021) randomized
infants at birth to receive multisensory (SENSE program) or standards-of care interventions.
Pineda et al. (2021) used the NICU Network Neurobehavioral Scale (NNNS) to test the infants
within the two group’s lethargy levels, which showed an increase in lethargy in infants who
received the SENSE program. Social and medical risk factors were controlled when the NNNS
was administered and an increase was still shown. The infants who received the SENSE program
also showed higher scores on the Ages and Stages Questionnaire in communication at 1-year-old
corrected age but failed to reach significance when medical and social factors were controlled
(Pineda et al., 2021). Although Pineda et al. (2021) suggested that more research with a larger
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sample size needs to be performed, the infant outcomes showed improvements when utilizing the
SENSE program.
Occupational Performance
The occupational performance within the PEO model (Law et al., 1996) is described as
the transaction between the person, environment, and occupations. Jaywant, Patil, and Shrivastav
(2020) identified components of the PEO model Law et al. (1996) and found a positive
correlation between a mother’s confidence with occupations and decreased stress that a mother
experiences within the NICU environment. Ensuring that the person, occupation, and
environment align as best as possible will benefit the infant’s development and overall success
with participating in occupations with their parents. Therapists utilizing the PEO model
positively influence a mother's ability to cope with stress and increase confidence in occupational
participation. Ensuring that the NICU environment is optimal for participation in occupations
while still being aware of the infant’s neurodevelopment by implementing different positive
sensory exposure (Jaywant, Patil, & Shrivastay, 2020).
The AOTA (2006) outlined specialized skills and knowledge that an occupational
therapist will need to be competent in when providing care in the NICU. The occupations the
infants and parents will perform, and the NICU environment are all areas of skills and
knowledge that an occupational therapist needs to be aware of and align with the model guiding
the development of the product.
Smith, Buehler, and Als (2019) from the Newborn Individualized Developmental Care
and Assessment Program (NIDCAP) Federation International (NFI) have developed a Nursery
Assessment Manual that helps nurseries evaluate the staff’s understanding of delivering
developmental care and ensuring the appropriate care is provided. NIDCAP certification is the
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highest level of certification a nursery or NICU can achieve and gives ample information for
physical environmental recommendations that can take place for the infant, parents, and staff to
successfully participate in different occupations, tasks, or activities (Smith, Buehler, & Als,
2019). Using this approach, the environmental considerations are broken down into accessibility
of the nursery from outside or within the hospital, physical environment, bed space, and sensory
elements of the bed spaces (Smith et al., 2019). Sensory considerations such as lights, sound,
activity, olfactory, taste, touch, temperature, and circulation considerations within the two
different bed spaces (single-family room or open-bay) are also addressed within the NIDCAP
manual (Smith et al., 2019).
Summary/Product Introduction
The Person, Environment, Occupation (PEO) Model (Law et al., 1996) and The Neonatal
Integrative Developmental Care (NIDC) Model are the best fit for the creation of the intended
product. The PEO model Law et al. (1996) is an occupation-based model that takes three very
important components into consideration when care is being provided for a medically fragile
infant. This model allows the infant’s parents to participate in different occupations and ensures
the environment is conducive for the infant being able to receive appropriate neurodevelopment
care. Understanding the transactions between the person, environment, and occupations will
allow for the product to be developed to ensure that the infant and their parents' occupational
performance is at an optimal level. The NIDC model is a NICU based model that takes seven
core measures into consideration that overlap with the three domains of the PEO model (Law et
al., 1996). Both models will help support the infant and their parents to participate in
occupations, tasks, or activities within the NICU environment and then be carried over into their
natural home environment upon discharge.
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Although there was ample research that was found that explained in detail different
aspects of a NICU, whether it be the infant, the parents, the environment, different healthcare
professionals that provide care, or the different tasks that can be performed, there was a need for
a well-organized resource to go to for information on different environmental recommendations
based on sensory exposure to take into consideration. The product was developed for a facility
that is currently using the SENSE program. In order to meet the needs of the facility informal
interviews, a questionnaire for the multidisciplinary team, observations, and weekly audits of
SENSE implementation were conducted as the product was being created.
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Chapter III
Methodology
The development of the environmental recommendation packet, Tiny Humans, Huge
Environments: All the Sense’s Coming Into Play, was initiated with an extensive literature
review. The purpose of the literature review was to review evidence-based research to identify
needs related to the NICU environment and ultimately support the development of the product.
Prior to the development of the product, two models were chosen to help guide the
creation of the product. The PEO model was chosen as it takes into consideration the
transactional relationship between the person, environment, and occupation (Law et al., 1996).
Infants that have been admitted to the NICU along with their parents are two very vulnerable
populations that the author took into consideration when developing the product. The
environment of the NICU is the foundation of the product development and the occupations that
the infants, parents, and healthcare professionals participate in while being in the NICU are also
contributing factors to the product. The NIDC Model is a NICU-based model that also
encompasses the three PEO components within the seven core measures the model provides. The
two models are interconnected which allowed the author to be able to have an occupation-based
model along with a population specific model to guide the product development. Ethical
considerations for two very vulnerable populations were taken into consideration during the
creation of the product, to ensure that none of the needs assessments or recommendations that are
included in the product were harmful for the infant, families, or multidisciplinary team.
The specific databases utilized to locate peer-reviewed journal articles included:
CINHAL, Google Scholar, EBSCOHost, and PubMed. The American Occupational Therapy
Association (AOTA) and The National Association of Neonatal Therapists (NANT) were also
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used to gather current practice area guidelines for occupational therapists practicing within the
NICU environment. Keywords and phrases that were used when searching the databases and
websites included: “SENSE”, “Neonatal Intensive Care Units,” “sensory experiences,”
“occupational therapy,” and occupations. Articles were selected based on inclusion and
exclusion criteria. Inclusion criteria utilized for evidence used within the literature review and to
inform the product included: “NICU environments”, “sensory experiences”,
“parents/caregivers”, “infants/neonates”, “occupations”. Articles that were used were published
within the past five years, unless unable to locate articles within the past five years older ones
were utilized. Based on the available evidence, there is a need for an environmental
recommendation packet for NICU’s to refer to as a guide in order to improve the utilization of
the SENSE program within the NICU.
The needs assessment was performed by researching information to have a better
understanding of various aspects of the NICU. Information that was researched was about the
SENSE program, PEO model (Law et al., 1996), NIDC model, standards for new NICU
construction, and occupations that parents and infants perform within the NICU. Informal
interviews with the faculty were conducted, with questions geared toward information that could
be included in the questionnaire. A questionnaire was sent out to the doctors, full-time, part-time,
and as-needed nurses, three float pool nurses, and three rehabilitation therapists working in the
NICU.
Along with the information mentioned above, weekly audits of SENSE implementation
took place in the NICU to identify performance gaps, why different sensory interventions are not
being implemented, and what modifications can be made to ensure follow-through with the
SENSE program. Six weeks of audits were performed assessing whether the SENSE binder and
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weekly SENSE card were in the infant's room or not or whether the card needed to be advanced
to the following week (Appendix A). Appendix A shows the average for the week of binders and
the whether or not the correct card was located in each room that was occupied by an infant.
Four weeks of light and sound level audits were performed within each infant area, along with
the two nurse's stations (Appendix B). The light levels were measured in Lux, and the sound
levels were measured in decibels (dB). Appendix B shows the average level for both categories
and the light level separated into the two different age ranges recommended by the SENSE
program for light levels to change to cycled lighting. Two weeks of scent audits were performed
to determine if the infant had a scent cloth near their head in their isolette or crib or if the parents
were there to participate in kangaroo care (Appendix C). The graph shows the average number of
infants that had a scent cloth with them in their crib or isolette, or a parent at the facility
participating in kangaroo care throughout the day.
Observations were also performed while at the facility to gain more knowledge on
different areas of the NICU that can or should be modified to help the staff implement SENSE
program recommendations. The employees that volunteered were surveyed, with over half of
them reporting they felt confident implementing the SENSE protocol. Well over half of the
population surveyed were aware of the benefits that the SENSE program provides to infants.
Over half of the staff reported that the parents were either extremely receptive or very receptive
to the education that was provided to them about the SENSE program. Staff reported that all five
categories of the SENSE program are easy to implement during their shift, with smell being
reported as the most difficult of the five. There were varying levels of responses related to how
the infant expressed they had received too much sensory exposure. Most of the staff responded
that barriers to implementing the SENSE program that they face routinely are contributory to an
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inadequate environment. During observations, examining results of the questionnaire, and audits
performed, it was discovered that there are definite role discrepancies on whose responsibility it
is to initiate SENSE education to the parents. When education is initiated, the SENSE binder and
weekly SENSE card should be presented to the parents so that they can gain a better
understanding of what they can do to participate in the infant's care. Staff reported that they do
not include SENSE information during shift reports. In the questionnaire results, it was reported
that some of the staff were unaware of the location of the SENSE binders and weekly cards
within the unit which is why they are not in the infant area.
After all information was gathered, the NICU's Unit Partnership Council (UPC) meeting
was attended. Information was presented to the council about the questionnaire results, suggested
changes, and NICU staff were informed about different tasks that were performed/initiated
within the unit. It was suggested to the council based on the results of the questionnaire to add
SENSE information to the shift report and admit checklist. This is intended to bring awareness to
the nurses when participating in shift reports to inform the next nurse about what sensory
implementation was performed during their shirt.
After all the information was gathered for the needs assessment, different tasks were
performed to help with the implementation of the SENSE program. Chapter IV will provide a
detailed description of the product, Tiny Humans, Huge Environments: All the Sense’s Coming
Into Play, and the product itself is available upon request.
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Chapter IV
Product & Results
The mother protects the infant in the womb, which allows the infant to grow and develop
in a safe, suitable environment. The NICU environment is overwhelming to an infant born
premature, with multiple noises, painful procedures being performed, separation from their
parents, and numerous people contributing to their care. When an infant is born early, they miss
out on valuable time meant to be spent in the womb, continuing to grow and develop.
Research indicated the need for evidence-based environmental recommendations for
NICUs to aid the multidisciplinary team working within the NICU and the parents in providing
appropriate neurological, physical, and emotional stimulation to the infant. The product, which is
an evidence-based resource, will support the implementation of the SENSE program. Six
chapters are in the product and are intended to increase awareness of different aspects of the
environment to consider and different occupational tasks that the parent or multidisciplinary
team can perform with the infant. The first chapter provides general information about different
senses to consider and general information to consider depending on if a single-family room or
open-bay area is being constructed. It also provides information about different staff and family
areas that should be considered within the NICU to ensure their senses are also considered when
working or living in a stressful environment. The next five chapters are in order with the SENSE
program's five categories, beginning with touch and proceeding to hearing, smell, visual, and
ending with movement and body awareness. Within the five chapters, the occupation-based PEO
model Law et al. (1996) breaks down the components of each sense. The person component,
which is broken down into the infant, parents, and the multidisciplinary team, provides
information about each person's role in the NICU. The environment component offers
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recommendations to consider when program planning for new construction is beginning or
remodeling is taking place and provides equipment recommendations for the facility. The
occupation component gives the parents and the multidisciplinary team information on what
developmental care tasks can and should be provided in the NICU. If the parents choose, these
chapters can also be carried out in the infant's natural home environment. The seven core
measures of the NIDC model were highlighted within each chapter to ensure the NICU-based
model was also reflected throughout the product.
The SENSE binder and weekly SENSE cards were added to the admission checklist to
remind the admitting nurses to present the SENSE binder to the parents while initiating
education and hanging the weekly card up in the infant area. Laminated identification cards were
taped to the outside of the cabinets where the SENSE binders and SENSE cards were located
within the unit. An email was sent out to all the staff as a reminder of their locations. When the
new unit is finished, reminders will again be hung up with an email sent out of the new location.
Two documents were developed for newly hired nurses and one for nurses who float or crosstrain to the NICU. A developmental information sheet was created and placed in the bathroom
for different tidbits to be added to it for the staff to read and better understand the developmental
care that the SENSE program provides. Reading sheets that included a variety of nursery rhymes,
short stories, and poems were created and disseminated to staff. They are stored in the
breakroom to retrieve before entering the infant area to encourage the infant's exposure to
auditory stimulation.
The product is intended to be implemented within NICUs beginning program planning
for new construction or remodeling their current units to aid in implementing the SENSE
program. Throughout creating this project, different aspects of the environment were considered.
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Modifications were recommended to enable parents and healthcare professionals to create an
environment conducive for the infant in the first weeks or months of life. The product suggests
an environment that will support neurodevelopment so that they can meet the developmental
milestones necessary to participate in everyday life. The product will also provide an
environment that will provide the infant with the quality of life that they would be experiencing
if they were still in the mother's womb continuing to develop. The information presented in the
product Tiny Humans, Huge Environments: All the Sense's Coming Into Play will help parents
prepare to transition home where they can also implement many of the recommendations into
their natural environment.
The product, Tiny Humans, Huge Environments: All the Sense's Coming Into Play, was
developed to encourage healthcare professionals, parents, and family members to use evidencebased research to ensure the NICU environment is adequate for neurological, physical, and
emotional development of a preterm infant. Hopefully, the product will enact a change of culture
of care within the unit so that the entire multidisciplinary team and everyone in between can
realize the impact that can be made on these tiny humans that will have lasting effects. One nurse
or physician isn't going to make a difference; the entire team, from the nurses to therapy, to
managers, to the CEO, will need to join together to make sure the environment is conducive for
different occupations to be performed within the NICU. The multidisciplinary team needs to
protect the infant's developmental potential as the things that happen during the beginning stages
of life affect the infant's development over their lifespan.
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Chapter V
Summary
Purpose
This scholarly project aimed to provide evidence-based research to healthcare
professionals, parents, and family members on the benefits of ensuring the NICU environment is
adequate for neurological, physical, and emotional development. After the literature review was
conducted, it was determined there was a lack of a well-organized resource for facilities to utilize
when participating in program planning for new construction or remodeling. The significance of
this product is that it synthesized best-practice evidence-based resources into one area so that
NICU facilities only have to use one resource when program planning for new construction or
remodeling is taking place. This product will provide facilities with one resource to utilize to
better understand different recommendations that should be taken into consideration to ensure a
preterm infant receives the sensory stimulation that closely resembles the stimulation that they
would receive if they were still in the mother's womb.
Occupational Therapy Implications
The core foundation of occupational therapy is participation in occupations. This product
being an occupation-based evidence-based resource for NICUs to implement environmental
changes in order to support infant sensory development. The product with the five main chapters
being geared toward the three-person factors considered (infant, parent, multidisciplinary team)
being able to participate in occupations within the NICU environment. These recommendations
can also be carried out in the infant's natural environment of their home upon discharge from the
NICU. Allowing the infant, their parents, and the multidisciplinary team to participate in many
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occupations in an environment that is safe and conducive for a preterm infant is vital for their
growth and development.
Strengths
A strength of this project is that 14 weeks were spent in a NICU environment to perform
a needs assessment that consisted of informal interviews, observations, audits, and a
questionnaire sent out to the multidisciplinary team. Another strength is that the product
synthesized best practice evidence-based recommendations into one product for NICUs to
reference.
Limitations
The primary limitation of this project is that the product could not be implemented while
at the facility. Program planning for construction is moving slower than the facility anticipated
so the NICU isn’t in the planning phases that the manager thought they would be in when I was
at the facility. Another limitation secondary to not being further along with program planning is
that SENSE interventions were unable to be administered within the new environment. The last
limitation is the inability to gather feedback regarding the effectiveness of the environmental
changed due to inability to implement the product.
Further Recommendations
Future recommendations for the project are to have NICU facilities utilize
recommendations as they begin program planning. After implementation, provide the staff with
the satisfaction survey (Appendix A) to assess effectiveness of the product. The staff will have
an adjustment period when they first transition into the new unit, therefore waiting six months
after transitioning might be beneficial. Offering the satisfaction survey (Appendix B) to the
parents/family members upon discharge from the unit could also provide the facility with a
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deeper insight into the parents perception of the quality of their experience in the new
environment.
Conclusion
With the NICU environment being very busy, overwhelming, and chaotic, the
environment is a critical factor that needs to be considered when trying to assimilate the NICU
environment to the womb. The parents and multidisciplinary team have different occupations
that they will participate in that will correlate with the infant's occupations to ensure they receive
appropriate neurological, physical, and emotional exposure. Implementation of this product will
be beneficial for the infant’s development to ensure positive outcomes are attained which include
decreasing potential for development delays, decreasing difficulties with feeding, and decreasing
other unneeded stressors to the infant and the parents or family members.
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Binder and Card Audit
Cards

Binders

120.00%

100.00%

92.30%

87.50%

83.33%

84.50%

53.80%

88.33%

79.16%

80.00%

60.00%

96.67%

95.10%

91.60%

50.00%

50.00%

40.00%

20.00%

0.00%
Week 1

Week 2

Week 3

Week 4
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Week 5

Week 6
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Sound and Light Levels in Infant Areas
Sound (db)

80

< 32 wks PMA (Lux)

70

> 32 wks or older (Lux)

67

60

50

51.7

49.6

54.8

53.8

54

40
32

30

30

32

20

10

0

0

0

Week 1

Week 2

0
Week 3
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Week 4

Small and Large Nurse's Station Sound and Light Levels
SNS Lights (Lux)

700

SNS Sound (dB)

LNS Lights (Lux)

LNS Sound (dB

607
600

562

492

482

500

408
400
327
305

302

300

200

100
54

67

68.3

68.5

65.5

61.8

62.3

0
Week 1

Week 2

Week 3
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Week 4

67.8
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Scent Item and Parent Holding
Scent Item

Parents Holding

90.00%

80.00%

76.23%
70.62%

70.00%

60.00%

50.00%

40.00%

35.09%
28.19%

30.00%

20.00%

10.00%

0.00%
Week 1

Week 2
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